Many rainfall-runoff (RR) models are available in the scientific literature. Selecting the best structure and parameterization for a model is not straightforward and depends on a broad number of factors, including climatic conditions, catchment characteristics, temporal/spatial resolution and model objectives. In this study, the RR model 'Modello Idrologico Semi-Distribuito in continuo' (MISDc), mainly developed for flood simulation in Mediterranean basins, was tested on the Seveso basin, which is stressed several times a year by flooding events mainly caused by excessive urbanization.
INTRODUCTION
A model can be considered as a simplified representation of a real world system (Devi et al. ) . Even physically based models, solving complex systems of differential equations describing the occurring physical processes, need simplifications related to the identification of the parameter values, the uncertainties in input/output observations, the pointscale nature of physically based equations, and so forth.
Therefore, the best model might be the one which gives results close to reality with the use of a minimum number of parameters and reduced model complexity. Hydrological models are mainly used for predicting and understanding various runoff processes. A rainfall-runoff (RR) model consists of a set of equations that, starting from rainfall and evapotranspiration data, allows the estimation of runoff as a function of various parameters used for describing watershed characteristics. The common inputs required for all models are the meteorological variables, such as rainfall and evapotranspiration data, and the watershed variables like drainage area, soil properties, vegetation cover and watershed topography.
In the scientific literature, a plethora of RR models are available: each one characterized by a different level of complexity and data requirement. RR models can be subdivided as a function of their spatial structure (lumped versus semidistributed or distributed), time representation (continuous time versus event-based) or process description (physically meaningful versus data-driven) (Brocca et al. a) . A comprehensive compendium of presently available catchment models can be found in Singh & Woolhiser () and Kampf & Burges () . Although the number of available RR models is large, the discussion about the accuracy and the reliability is still open and it is a topic of increasing scientific interest. In addition, the hydrological models have a key role in water and environment resource management. In 
MISDC MODEL STRUCTURE
The MISDc model is a spatially distributed RR model that was designed for the simulation of flood events at hourly time scale. Currently, two model versions have been published. The original version simulates continuously the soil moisture while discharge is simulated only during flood events (Brocca et al. a) . A second version was developed for simulating also discharge continuously in time (Brocca et al. a) . However, both models have basically the same structure, which is described in the following, with the new version that only adds a com- (Brocca et al. c) . The model considers the surface soil layer as a spatially lumped system with the following characteristics: (1) the infiltration rate is estimated using the Green-Ampt equation; (2) the drainage rate is described by the relation of Famiglietti & Wood (); and (3) the potential evapotranspiration is computed through the empirical relation of Blaney and Criddle as modified by Doorenbos & Pruitt () . Moreover, the model employs the SCS-CN method to estimate the losses and the geomorphological instantaneous unit hydrograph (IUH) and the linear reservoir IUH for routing excess rainfall in the catchment and in the area draining directly into the main channel, respectively (Corradini et al. ) .
MISDc does not include the component of snowmelt. A schematic and conceptual structure of the simulated processes is illustrated in Figure 1 ; however, the reader can refer to Brocca et al. (a, b) and Camici et al. () for more details.
MISDc incorporates eight parameters (Brocca et al. a) , and it is characterized by a low computational effort, making it very attractive for hydrological practice. Indeed, the model can be conveniently adopted for the evaluation and simulation of multiyear (>20) discharge time series at hourly resolution. The model requires as input continuous time series of hourly precipitation and air temperature data of the whole basin; the temperature data are necessary to evaluate the evapotranspiration rate. For the calibration phase, observed discharge time series are necessary.
A positive feature is that both versions of MISDc model are freely available and can be downloaded at http:// hydrology.irpi.cnr.it/people/l.brocca (or by contacting the authors). The code was developed in MATLAB programming language and is fully commented; an executable version of the model is also available.
Model parameters
The second version of the model, hereinafter simply MISDc (Brocca et al. a) , was used in this study for simulating are covered by different and often conflicting land uses.
More specifically, they intertwine forests, croplands, grasslands and urban areas. The urban tissue of each basin was on average 5% of the total area.
MISDc application areas
The MISDc model has three major areas of application: (1) flood risk management and design flood estimation (e.g., 
RESULTS AND DISCUSSION

Model calibration and validation
The application of MISDc provides a good simulation of the discharge for the whole dataset at the closure section of Palazzolo, as shown in Figure 6 . Considering the available data, the agreement between the observed and simulated discharge is very good, with NSE and RMSE values of 0.92 and 1.36 m 3 s À1 , respectively (Table 2 ). The 95% confidence interval for NSE [0.88-0.94] indicates that the goodness-of-fit evaluation moves from good to very good with no bias or outliers. The value of ANSE equal to 0.81 shows that the model was reliable in reproducing both the peak and the shape of the observed hydrographs, particularly during high flow conditions that correspond to flood events.
The reliability of the model is also confirmed in the vali- 
Performance during flood events
Using the same set of calibrated parameters, the MISDc model was assessed during flood events. Its performance occurs. Then, the significant floods, i.e., the ones exceeding a rainfall threshold (10 mm) and/or a discharge threshold (50 m 3 s À1 ), were selected (Camici et al. ) . Figure 7 shows the behaviour of the MISDc model with respect to the ten more intense events that occurred during the study period. The model shows a good behaviour in six of ten analysed flood events. In particular, the error in peak discharge is higher for the three most important flood events. Unfortunately, it is not clear whether this is due to the model's bad performance or to an inherently larger uncertainty in the rainfall recorded by the raingauges.
In particular, for highlighting the hydrological model performance during flood events, the boxplot of ε Qp and ε V absolute errors (for the 52 flood events) is shown in Figure 8 . The median values for ε Qp and ε V are 27.37%
and 21.86%, respectively, while the first and third quartiles of error values are in a range from 13.58% to 47.30% for ε Qp and from 8.97% to 39.27% for ε V . 
CONCLUSIONS
The 
